Effects of mild-to-moderate hyperglycaemia per se on glucose production and uptake in the elderly.
In order to better understand the mechanisms responsible for the diminished glucose tolerance that occurs in the elderly, the present study aimed at investigating the effect of mild hyperglycaemia on glucose production and uptake in a group of aged subjects. For comparison, a group of young subjects was simultaneously investigated. Seven aged (71.8 +/- 2.3 yrs) and seven young (25.5 +/- 1.7 yrs) healthy non-obese subjects underwent two hyperglycaemic glucose-clamps having as targets plasma glucose levels 7.5 and 10.0 mmol/L. Contemporary infusion of D-[3-3H]-glucose allowed determination of glucose turnover parameters in basal conditions and during the clamps. Endogenous pancreatic secretion was inhibited by somatostatin (8.3 micrograms/min) while glucagon (67 ng/min) and insulin (0.15 mU/kg/min) were replaced by exogenous infusions. In basal conditions, glucose uptake (12.9 +/- 0.5 vs 14.4 +/- 0.4 mumol/kg/min; p < 0.05) and glucose metabolic clearance rate (2.58 +/- 0.15 vs 3.35 +/- 0.10 ml/kg/min; p < 0.01) were lower in elderly vs young subjects. In the hyperglycaemic glucose-clamps, we observed, in the elderly subjects, the persistence of a greater glucose production during mild (7.5 mmol/L) (11.6 +/- 0.4 vs 9.7 +/- 0.2 mumol/kg/min; p < 0.005) but not moderate (10 mmol/L) (3.5 +/- 0.1 vs 3.4 +/- 0.1 mumol/kg/min; NS) hyperglycaemia. In contrast, glucose-induced glucose uptake and glucose metabolic clearance rate were similarly affected by glucose infusions in both groups of subjects. Moreover, in elderly but not in young subjects, basal glucose disappearance rate was significantly negatively correlated with fasting plasma glucose levels (r = -0.84; p < 0.01). In the basal state, glucose uptake and glucose metabolic clearance rate are slightly impaired in elderly, compared to young subjects. Furthermore, in the elderly, endogenous glucose production is less suppressed by mild hyperglycaemia i.e. 7.5 mmol/L, than it is in young people. Such impairment in the inhibition of endogenous glucose production is not seen when blood glucose attains 10 mmol/L. We suggest that impairment in glucose tolerance in the elderly results from both reduced glucose uptake (in basal conditions) and excessive glucose production (at mild hyperglycaemic levels).